Water is the most valuable renewable natural resource for preserving all forms of living on earth. It is an economically productive resource and it is the main source of economic structures. In recent decades the surface water resources are fully utilized in the 17 most important river basins of Tamil Nadu and this is a main problem in the State. Sub-basins located near East Coast, face seawater intrusion problem. Cooum sub-basin of Chennai basin located in Thiruvallur and Chennai districts suffer due to pollution, saltwater intrusion problems. Hence, a study was undertaken in the Cooum subbasin. Collateral data on groundwater level, quality, soil, geology, drainage, rainfall and as maps were generated using GIS software in digital format. By interpreting high-resolution remote sensing satellite data, thematic layers as land use, geomorphology and waste lands were prepared. Existing anicuts, reservoirs were also marked with details. Water potential assessment was analyzed and sectoral demands were estimated. Degraded areas were distinctly marked. Favorable zones for further development were chosen and the map was prepared. Remedial measures were also suggested. The potential, draft, balance of water were derived scientifically by utilizing modern remote sensing and GIS techniques.
INTRODUCTION
The human essential and economic development are important for sustainable development of conservative environment with the resourceful use of natural resources, that make sure substitution between preferred production and consumption levels. Due to rapid growth (i.e.,) Most of the wetlands in the study area are converted to Information Technology (IT) industries and residential apartments 8 and its suburbs and also due to population growth the river is highly deteriorated in every aspect. Water Resources are increasingly threatened by:
• Poor maintenance of irrigation tanks and their supply channels due to its loss of water conservation.
• Over utilization and Inefficient use of surface water for agriculture, • Over utilization of groundwater for agriculture and rural water supply and • Excessive use of chemical fertilizers and pesticides for agriculture The groundwater cultivation yields are high compared to those in the canal irrigated areas 6 . In India, the groundwater-irrigated area accounts for about 50 percent of the total irrigated area and up to 80 percent of the country's total agricultural production may, in one form or another, be dependent on groundwater 1 . Still, the availability of groundwater for irrigation only cannot make sure augmented yields as recognized around the world. The availability of groundwater is essential as a part of a complementary and commonly strengthens the set of other technologies. Surface water resources are fully utilized and due to SURFACE AND GROUNDWATER IN COOUM K. Nagamani et al.
overuse of groundwater in the 17 most important river basins of Tamil Nadu is a very big problem in the State. Remote Sensing (RS) and Geographical Information Systems (GIS) now play a major role in inventorying and observing of natural resources.
The main problems encountered in Cooum sub-basin are:
• Sub-basins located near East Coast, face seawater intrusion problem.
• Cooum sub-basin of Chennai suffer due to pollution, saltwater intrusion problems This paper deals with the possibility of releasing minimum water flow in the Cooum river for keeping the river clean in Chennai City from the savings of water in upper reaches in the Agriculture sector water utilization by adopting modern technology and better water management technologies.
Study Area
In earlier days the Cooum is also called as Triplicane river. Coovum name is derived from Tamil 
Objectives
The main objectives of the study on sustainable development and management of surface and groundwater in Cooum sub-basin of Chennai basin are
• To prepare different themes such as land use, Geomorphology and wastelands using remote sensing and GIS.
• To generate the collateral data on groundwater level, quality, soil, geology, drainage, and rainfall using GIS software in digital format.
• To access the water potential and sectoral demands in Cooum sub basin.
• To prepare favorable zones for the study area.
•
EXPERIMENTAL
Our country mostly depends on two main resources such as land and water resources. Due to overpopulation, the resources are in exhaustion. So there is more essential to deal with these resources. The integration of remote sensing and GIS is now more effective for the analysis to obtain sustainable development. The satellite datasets which is used for the current study are IRS LISS-II 2005 & IRS LISS-III 2013 of 1:50,000 scale were classified visually for preparation of thematic layers such as land use/land cover, hydrogeomorphology and soil. With the help of characteristics of the satellite image like location size, shape, shadow, tone/colour, texture, pattern, height/depth and site/situation/association were carried out interpretation of photo-image and layouts were prepared for the above-specified themes All these layouts were checked with ground truth verification using field surveyed through Global Positioning System (GPS) and finalized the maps. To categorize the name of villages in the study area, latitude and longitudes with diverse reference points had plotted on the satellite images which is based on the 1:50,000 scale of Survey of India (SOI) toposheet. The overlay analyses (all thematic layers) were processed for land irrigation and for natural resource evaluation purpose. Recommendations are given with the base study and availability of resources and conditions which are observed in the field, an alternative livelihood sustainability as cultivating like forestry, horticulture and SURFACE AND GROUNDWATER IN COOUM K. Nagamani et al.
plantation and also brief given for more efficient water resource methods and practices for harvesting surface water. 
RESULTS AND DISCUSSION

Land Use
The base for any type of research in the land is mainly focused on mapping land use and the land cover information is essential for local to the regional level of study. In this research paper, this base study such as land use /land cover plays a vital role in sustainable development/management of the local community.
In the Cooum sub-basin Chennai is Located. There is pressure for land for all the sectors such as housing, industries, agriculture etc. Urbanization and expansion of Industries encroach on the agriculture land. The statistical data of land use and land cover is given in Table- 1 and the spatial distribution of the same is shown in Fig.-3 .
Agricultural Area
Agriculture is the major use of the land, water and biological resources in the World. This is the main occupation of this area. In the current study the observation with the help of the image interpretation reveals that the area under study is predominantly an agricultural region. In study area, maximum areas come under cultivation and it occupies 183 sq. km (27%) of the total study area.
Built-up land (Rural, Town/Cities)
It is classified as an urban area and is categorized by urban morphology as settlements; road & rail networks and rural areas are classified as villages of human habitation. The classification of urban area in satellite imagery was based on tone, color and location with the association. The settlement is demarcated in the satellite image which is seen as grayish & light bluish color. The total area of urban classification are occupied in the study area is 123 sq km (18%) and the rural area occupied the total area of 12 sq km (2%). 
Water Bodies
It includes natural water bodies and manmade water features like lakes, ponds, tanks and reservoirs which flowing as rivers, streams and canals. These features in satellite data are represented tone as light blue to dark blue with a smooth texture. Due to the absorption of IR radiation, the water bodies are seen dark blue in the satellite imagery. The total geographic distribution of water bodies like tanks /reservoirs and river/streams are 32 sq km and 26 sq km respectively and the same is given in Table- 1.
Other Categories
This category is included other uncultivated land, excluding the current fallows. In our study, the other category is classified as aquaculture pond and it occupies the very negligible area.
Soil Type
Mapping the soil information constitute a visualization of soil types and their specific areas of distribution. The following orders of soils are found in the sub basin as per remote sensing data is shown in Table- Alfisols are arable soils with water content adequate for at least three consecutive months of the growing season. In the study areas which are occupied are 154 sq km (23%). Entisols are described as they don't show any development in the profile other than an A horizon. In this study entisols are occupied of about 118 sq km (17%) of the total area. Incepsols are the type which is weakly developed, but they are more developed than entisols. This type can be mostly seen in steep slopes or wet areas. These types of soils are occupied in the study area of about 331 sq km (49%). Vertisols are the soils which are clayey with the less organic matter, can be mostly seen in wet and dry seasons. Wetness substance differs in the study area and occupies a negligible area.
Geology
The sub-basin is underlined by the formation of Archaean to recent age. Crystalline rocks of Archaean age comprising granite gneises, charnockite and associated basic and ultra basic igneous and metamorphic rocks cover the west. Sedimentary formations of Gondwana, tertiary, quaternary and alluvial deposits cover the east. They contain shale, clay, sandy clay, gravels, pebbles and fine to coarse sand. Hydro Geology Ground water occurs under confined and unconfined conditions. Yield in boreholes varies from 45 to 454 lpm.
Geomorphology
Chennai area mainly consists crystalline rocks, which spread out right to the coast to the South Chennai. Mostly this area topography shows wide topographic high in the central part of Chennai sector. Alluvial, coastal plains, flood plain and sedimentary high ground landforms are noticed in the study area are shown in Table- 3. This area occupies various geomorphologic features in the study area is shown in Fig.-5 .
Alluvial Plain
Alluvial Plain is a gentle form of slope or this type will be slightly undulating land surface and almost which results in the deposition of alluvial materials by running water and they are related with main rivers and streams that were recognized by sparse surface drainage. This type occupies the second main component of the sub basin. The alluvium plain which consists of silt, clay, sand, gravel as well as organic matter. The thickness of alluvium ranges from area to area and the highest of 28 m. The alluvial plain covered about 150 sq km (22%). 
Coastal Plain
Chennai is the flat coastal plain and which is known as eastern coastal plains. This type of plains and seas are mostly rich in taxonomy. The coastal plains occupy an area of 95 sq km (14%) of the total area.
Flood Plains
This type is an area which occupies the land adjacent to the river/stream stretches from the bank. The flow of water may join nor other drainage channels to develop separate channel or incase this flow of water does not develop the channel fully and it drops and dumps full of sediment and these occupy of about 68 sq km (10%).
Sedimentary High Ground
In the study the main substance is sediment formation of about 54% from the total area was occupied and the area occupied Tertiary age, consisting of laterite, sandstone, clay, silt, sand, etc. The left over 46% of the area is occupied by soil type like river alluvium, coastal alluvium and flood plain.
Hydrometeorology Rainfall
The rainfall data for 34 years from 1971 were analysed for 7 stations in Cooum sub basin. The 50% and 75% dependable rainfall are given below. (Table-4 .1 and 4.2). The annual and monthly variations of rainfall for Kesavaram, Korattur and Nungampakkam are given in chart (Fig.-6 ). 
Climatological Features
Astronomical Tidal Analysis
Based on the data provided by the Chennai Port Trust analysis were made on 100 years tidal levels at Chennai and the mean tidal levels have been calculated and shown in Table- 
City Water Supply Reservoirs
The details of storage reservoirs for Chennai are given below:
Irrigation Tanks
In the upper and middle reach of this sub basin Agriculture is the main activity. Irrigation provides crucial water for agricultural production 4 . Tanks are the only source for surface water irrigation. The details of tanks are given in Table- 
Surface Water Potential Institute for Water Studies Report
In this sub basin the contribution of runoff is mainly during the north east monsoon period and it is less during south-west monsoon period. The surface water potential was worked out for the 75% dependable rainfall and 50% dependable rainfall for the Southwest monsoon, Northeast monsoon and annual by runoff coefficient method. The run off coefficient adopted is 0. 
Ground Water Hydrology Annual Groundwater Potential
The annual average groundwater potential has been assessed blockwise by the State Ground and Surface water Resource Data Centre using Groundwater Estimation Committee norms. From this assessment, the annual average Ground water potential for Cooum sub-basin has been worked out furnished under Table- 6.1. 
Favorable Zonal Map for Surface and Groundwater
With all the thematic layers, it has been finalized the main zones for sustainable development for surface and groundwater in Cooum Basin of Chennai Basin is shown in Fig.-7 . 
CONCLUSION
The significance of integrated geospatial technology has clearly proved its usefulness in understanding the factors dependable for maintaining the hydrological cycle mainly the vegetation cover, surface water bodies, litho types and landforms. The groundwater prospects maps form a very good database and help in classifying the favorable zones (prospective zones) around the narrowing down the target areas. Recharge is the most important factor in groundwater studies. If sufficient recharge is not there, the most favorable aquifer zones will also become dry. The multi-parametric method of the technique is lucrative and this technique is better than the conventional method. This type of research is useful for analysis of influencing factors to identify the groundwater potential recharge sites. 
